Influence of age on the control of thyrotropin secretion by thyrotropin-releasing hormone in the male rat.
Alterations with age in the control of thyrotropin (TSH) secretion by thyrotropin-releasing hormone (TRH) were evaluated at the hypothalamic and pituitary levels in young (3-5 months) and old (22-24 months) male rats. In the hypothalamus, TRH was quantified in the median eminence and in the mediobasal hypothalamus; in the adenohypophysis the membrane receptors for TRH were evaluated as well as the accumulation of TRH in the gland. As for TSH, its concentration was determined in the anterior pituitary gland and in plasma. In the hypothalamus, the concentration of TRH did not differ between young and old rats in the whole mediobasal hypothalamus, but it was significantly less in the old rats at the level of the median eminence (29.9 +/- 2.8 vs. 52.2 +/- 4.3 ng/mg protein). In the adenohypophysis, the density of receptors for TRH was greater in the old than in the young rats (23.2 +/- 3.2 vs. 13.7 +/- 1.1 fmol MeTRH/mg gland)--with no change in the affinity constant--, and the amount of TRH detected was larger (10.8 +/- 1.8 vs. 2.8 +/- 0.6 pg/mg gland), illustrative of an age-related increase in TRH accumulation in the pituitary gland. The latter results are contrasting with the findings of unchanged pituitary and plasma concentrations of TSH as well as unmodified TSH response to TRH in old rats. The present data concerning TRH and the analogy with previous observations regarding dopamine in old rats are indicative of reduced neuronal activities with age at the hypothalamic level associated with impairments in the processing of the hypothalamic hormones at the pituitary level.